unknown in European literature. A careful reading of Nightingale's paper will convince any one who has seen pellagra in America that this disease could not be otherwise diagnosed. Certainly if it is not pellagra, then the disease going by that name in the United States has been erroneously classified. No better ani¬ mal experiment will ever be done than this experience of Nightingale to confirm the correctness of our belief that the protective vitamin is removed from corn by the present method of milling. He says that after he found that commercial corn meal caused the trouble, he secured a fresh lot of corn and had it hand milled in the jail. The result of its use is declared "imme¬ diate and magical."
Following the general plan of investigation in polyneuritis gallinarum, pigeons were selected for feeding experiments. One group was fed the best commercial meal on the local market. The result was very strik¬ ing. Polyneuritic symptoms developed almost at once, and other symptoms which are exceedingly suggestive of pellagra. Among these are redness of the legs, weakness, and loss of feathers with the prospect of prompt death. The next group of pigeons was fed on the best corn, which was not kiln dried, and it was ground in the laboratory at the feeding time. These pigeons have made a striking contrast with the former group. In spite of the fact that the only food allowed was corn, they have remained perfectly healthy and active.
In a search through the mountains of North Caro¬ lina, I have found no cases of pellagra in those counties removed from the lines of railroad travel. The moun¬ taineer lives on much the same food and in equally as unhygienic conditions as the lowlander, but there the difference in the corn is again quite striking. The mountaineer is too far away from the railroad to get milled meal, so he must send his corn to the local mill, where it is ground in small amounts at a time, and the whole grain is eaten, giving him the necessary protec¬ tive substance. The man in the low country can get the meal from the village store, and thereby save the time and labor of a man and a mule to send to the mill.
In so doing he fails to get the protective substance, and unless his diet is otherwise adapted to supplying the vitamin, pellagra should naturally follow. In an eastern county remote from railroad travel, there are broad areas where pellagra has never been seen, and it is notable that the people eat water-ground whole meal. In all other respects this county seemed to be peculiarly suited to pellagra, and the fact of its absence has always been very puzzling.
Beriberi occurs sporadically among those who never eat rice, but it will never be a <?reat economic problem except in those countries in which rice forms the chief 4. Nightingale: Zeism: A Disease Caused by Defective Mealie Meal, Transvaal Med. Jour., July, 1912. food. Pellagra, likewise, may occur in those who never eat corn, but will probably never reach any pro¬ portions except in corn-eating people. Both diseases are deficiencies, and the deficiencies may, and fre¬ quently are, made up by other wholesome vitaminsupplying foods, even when deficient grain is eaten.
These observations lead me to believe that it is prob¬ able not only that pellagra is a deficiency disease, but also that the deficiency can be definitely placed in the modern method of corn milling. It would appear, therefore, that the eating of the whole grain in corn countries will stop the ravages of pellagra. Deteriora¬ tion of corn is productive of pellagra because the germ is the portion of the grain most subject to the action of molds and animal parasites.
In a subsequent report, the action of an alcoholic extract of corn chops on the pigeons made sick by milled meal will be described. The present report deals with some of our experiences with the test during the past year. A slight modification in the technic of making the intracutaneous injection has been devised by Dr. Rappaport. The skin on the outer side of the arm is rendered tense by clasping the arm from behind. The needle is first thrust into the skin at right angles to the surface to a depth of about one-eighth inch. The direction of the needle is then changed so that if it were carried forward it would emerge about one-half inch from the point of entrance. The needle is then carried forward in this direction until the point is plainly visible within the epidermis. The injection is then made and the needle withdrawn. The advan¬ tages of this method over the old one are that it is less painful, requires less time, and the danger of any escape of fluid from the puncture is obviated. The toxin has always been so diluted that one-fiftieth mini¬ mum lethal dose was contained in 0.1 c.c. The test injection has been made on the outer side of the right arm, and at a corresponding point on the left arm was made a control injection consisting of the same amount of toxin plus several hundred times the amount of antitoxin required to neutralize the toxin. The mix¬ ture was so made that the amount injected was here also 0.1 c.c. The actual quantity of serum injected was from %ooo to Ysooo cc· of an antitoxin globulin solution.
Dilutions of toxin were prepared at intervals of from four to six weeks, the diluted toxin being dis¬ tributed in tightly sealed bottles holding 5 c.c. and kept From the Memorial Institute for Infectious Diseases.
1. Weaver and Maher: Jour. Infect. Dis., 1915, xvi, 342. in the refrigerator. No preservative was added. A bottle was used for only a few tests, being always kept at a low temperature when not in use. We have observed no deterioration of the diluted toxin when preserved in this manner. The toxin-antitoxin mix¬ ture for the control injections was used for only a few days, a new mixture being then prepared.
During the year, tests have been made on 194 healthy young adults. Of these, 52.6 per cent, gave negative results. These tests are shown in Table 1 , in which they are arranged in groups. The first three groups include senior and graduate nurses and senior medical students. They were from 25 to 30 years of age, had lived largely in the country until taking up their professional studies, and had come in contact with diphtheria to a limited extent. In Group 4 were pupil nurses in a general hospital which does not admit contagious diseases. These nurses were in various stages of their training, and on an average were younger than those in Group 1 and had prob¬ ably come in contact with diphtheria to a less extent. Group 5 included persons who were older than those in the other groups and who had come in contact with all sorts of infections to a greater extent.
It seems reasonable to account for the increasing proportion of persons immune to diphtheria with increasing age as resting on a production of immunity (that is, antitoxin) under the influence of mild and often unrecognized infections by diphtheria bacilli.
We have been able to follow the course of events in three patients who came to the hospital after suffering several days from a mild diphtheria. On admission they still had slight angina but no pseudomembrane, and they showed little evidence of illness. They had received no antitoxin previously and, as they were apparently recovering, they were given none. At the time of entrance a positive Schick reaction was obtained and virulent diphtheria bacilli were cultivated from the throat. Schick tests were made at intervals, and negative results were obtained in a week to ten days in all. It is well known that diphtheria carriers are uniformly immune and give negative Schick reac¬ tions. It seems probable that many carriers originally suffered from a mild diphtheria, following which immunity developed. Numerous bactériologie studies of apparently healthy persons have revealed from 1 to 6 per cent, of carriers in the groups examined. The studies have included large numbers of persons, and indicate that a relatively large number of carriers are constantly present among apparently healthy people. In 1913-1914, Goldberger and  Williams2 endeavored to learn how widely diphtheria bacillus carriers were distributed in Detroit. In a study of cultures from over 4,000 representative individuals, they found about 1 per cent, of carriers, making a probable total of from 5,000 to 6,000 in the entire population of the city. If we infer that each of these 2. Goldberger and Williams: Bull. 101, Hyg. Lab., U. S. P. H. S., 1915. carriers has become immune through a previous mild infection, we can realize that the proportion of immune individuals is thus being constantly added to.
We have found the Schick test of much diagnostic value in carriers who are sick from other anginas than diphtheria. Especially when opportunity for infec¬ tion by diphtheria bacilli is known to have occurred, any sore throat arouses suspicion. In such cases in which a diagnosis from clinical appearances is impos¬ sible, we are accustomed to make a Schick test and wait for its development and for cultures to grow. If the patient gives a negative result from the intracutaneous injection, no antitoxin is given, even though diphtheria bacilli are found in cultures. Such a case is recognized as one of angina from some cause in a diphtheria carrier. This means of diagnosis is not available if the patient has been given antitoxin. Anti¬ toxin given intramuscularly before or simultaneously with the toxin usually completely inhibits the reaction. We have secured positive reactions in some instances in which the antitoxin followed the toxin after an interval of half an hour. Antitoxin given from three to six hours after the toxin often prevents the reac¬ tion entirely or modifies it in a marked degree.
Three cases of postdiphtheritic paralysis have been tested by this means for the presence of antitoxin. In two the result was entirely negative, indicating, as have most studies of the subject, that further injection of antitoxin is useless. In one of the cases we secured a positive reaction, and following the administration of antitoxin the advancing paralysis stopped abruptly, and the patient recovered very rapidly. We would not lay too much stress on this single case, but in cases of paralysis following diphtheria giving a positive Schick reaction the administration of antitoxin would seem to be a proper procedure.
Tests were made in sixty-six cases of scarlet fever, and the results are shown in Table 2 .
The proportion of children between the ages of 2 and 5 years who gave negative results is relatively large as compared with the statistics of most obser¬ vations on children of corresponding age. Our patients come almost exclusively from the most unhygienic and overcrowded districts, in which contagious diseases are constantly present and in which diphtheria is often very prevalent. The opportunities for these children to be infected by diphtheria are very abundant, and the large proportion of immunes may be thus explained. Twenty patients with tonsillitis were tested, and eighteen, or 90 per cent., gave negative results. The results are shown in Table 3 .
In a few instances the reaction of a positive Schick test has appeared to be followed by antitoxin produc¬ tion. In three instances in which persons gave positive reactions, negative ones were given two and one-half, three and four months later. In the interval no anti¬ toxin was administered. In most instances Schick tests made one and two months after a primary posi¬ tive one also resulted positively, but the later ones were often apparently modified, although not com¬ pletely inhibited. That the reaction should be followed by a limited antitoxin production is probably to be expected.
Occasionally at the height of a positive reaction a vesicle forms at the center or margin of the red area. This quickly dries and is evident only in the further evolution of the process in a rather more pronounced sealing. We have observed this in four normal per¬ sons, in two cases of scarlet fever and in one of diphtheria.
Several things of interest have been observed in connection with the control of toxin-antitoxin injec¬ tions. Since the toxin is here neutralized, an entire absence of reaction is usually associated with a posi¬ tive reaction in the test arm. A pseudoreaction is usually associated with a similar one in the control. A pseudoreaction in both arms sometimes subsides in two or three days, leaving a typical reaction in the test arm which runs a typical course. The control injec¬ tions sometimes cause reactions which have no counter¬ part in the test arm, and are due to the serum injected. In persons who are hypersensitive to horse serum, a local reaction develops at the seat of injection. This usually appears within twenty-four hours, and consists of a bright redness, swelling and slight pain on manipu¬ lation. The area involved may be only a few centi¬ meters in diameter or may extend half-way about the arm. These reactions were especially noted in persons who had received antitoxin some time before. Occa¬ sionally they appear in persons who have never pre¬ viously received horse serum. In one such individual a very severe local reaction followed the control injec¬ tion. Blood was drawn from the patient's vein, and of the serum 4 c.c. were injected intraperitoneally into a guinea-pig with no apparent effect. Twenty-four hours later, 5 c.c. of normal horse serum were injected intraperitoneally. Anaphylactic symptoms appeared shortly, became very pronounced in two hours, and the pig died nineteen hours after the second injection.
At necropsy the usual changes associated writh anaphylaxis in the guinea-pig were present. The patient yielding the serum has been subject to frequent attacks of severe urticaria from unknown cause.
Another patient who had received diphtheria anti¬ toxin three or four years previously was given the usual toxin-antitoxin control injection. There fol¬ lowed an accelerated reaction consisting of local red¬ ness and swelling and a mild urticaria of the face and arms.
In still another patient the two injections were given with a resulting severe positive reaction on the test arm and a slight pseudoreaction on the control arm.
Ten clays later the tests were repeated. The test arm was -entirely negative, while the control arm showed a severe local reaction which was well devel¬ oped in forty-eight hours and associated with a red macular eruption over the extensor surfaces of elbows and knees. In other cases a local sensitization has appeared after a second or third injection, the pre¬ vious ones having caused no disturbance. It is remarkable that sensitization and reactions were brought about by such small amounts of horse serum, from % to %ooo cc· The occurrence of a marked local reaction, especially with a primary injection, would direct attention to an individual susceptibility for horse serum and warn one of the necessity of care in the administration of serum if it should be required by the individual.
For two years we have tested in a routine way all nurses coming to Durand Hospital. Those who gave positive results were given 1,000 units of diphtheria antitoxin. These persons were retested every month and were reimmunized when a positure reaction again appeared. Since this procedure has been adopted, no case of diphtheria has occurred among the nurses. there was another slight chill lasting thirty minutes, following which the temperature was 104, pulse 130, respirations 28. Blood smears at this time were negative for plasmodia. The urine was highly colored, and showed no diazo, no albumin and no bile or casts. June 4, there was a slight chill without much temperature response. June 5, in the early morning, there were two chills, one lasting twenty min¬ utes. About this time we noticed some rigidity and slight tenderness in the liver region ; but no pain had been com¬ plained of since the onset of the lung symptoms. The boy would play and move about in his bed without any apparent discomfort. The chills continued irregularly from this time until June 9, with a septic type of temperature without any localizing symptoms other than the slight rigidity and ten¬ derness. A blood culture by Dr. Zeiler was negative. On the morning of June 9, the lung findings had cleared and it was noticed that the conjunctiva was icteric; there was pain and rigidity over the entire right rectus, the pain being more marked over the appendix, and the rigidity more pronounced over the liver area. The blood count showed 8,800 whites, polymorphonuclears 72 per cent., lymphocytes 16 per cent., large mononuclears 8 per cent., eosinophils 2 per cent. Urine : Specific gravity 1.016, negative albumin, sugar and acetone, no casts, bile pigment present. The boy was removed to the California Hospital, where he was operated on by Dr. W. W.
PYLEPHLEBITIS FOLLOWING APPEN-DICITIS

Richardson.
Operation and Course.-Because of the more pronounced symptoms over the liver, an upper rectus incision was made, disclosing a markedly congested liver without mottling. It did not show any sign of liver abscess and it was not par¬ ticularly enlarged, lying about the level of the costal arch with the lower edge sharply rounded. The gallbladder was distended, but normal in appearance. There was no free pus in the peritoneal cavity. In view of this practically nega¬ tive liver condition, the appendix was explored through the
